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$JATI 0 :\SA L A W I  S OF, Y C 0 ?Jib! 11' TEE FO E liE R 0 WA VTI C S 

FOFi PIOCAL-INSTAEI LITY TZSTS 

By George J. Xieimerl. 9.nd J. A l b e r t  Roy 

L o c a l - i n s t s b E l i  t y  t . e s t s  o f  24?.-T a l w i i i g n - a l l o y  
fomled Z- and c h a n n e l - s e c t i o n  colunms were macle i n  
o r d e r  t o  dete-nrline a l e n g t h  .rf t e s t  spscicxen tkiat would 
avoid the i n c r e a s e d  s t m n g t h  t issozic . ted r-ith s h o r t  
l e n g t h s  e.nd a l s o  p e r x i t  t h e  occ.ur:'ence o f  8 convanfent  
buclclf.Ii& p 2 t t e r n .  The e f f e c t  o f  colu-rm lengtk, on the 
cr: t i .=aI .  comgressfve stress, cn t h o  avera.ge s t r e s s  a t  
max' ,f i~; , im I .oad, and on t k e  n1~ni-c~ 31' half-vjhves cf  t h e  
b~~.ckl.. ir-~.& p a t t e r n  .Is s h o l m .  4 buc'kll rtg l : j a t - t em of t h r e e  
hnlf-wr~tlves i s  ind ica t ? :d  as deriraS:ic f o r  t e s t  p u r p o s e s .  
A curvr, i s  2 r c s e n t e d  f m n  which may be de t e -  
I e r g t h s  o f  Z- o r  shannm1-sect jon < > O l u w i i i s  t.hnt, glve a 
buckl5ng p a t t e r n  of three hslf-waves.  '".en t he  s t r e n g t h  
f o r  l o z a l  ? . n s t a b i l i t y  i s  v e r y  hii,gh, a r c d u s t l o n  f.n t h e  
l p n g t h  imIin,ated bg the  cu rve  ray be iiecesssnry t r >  p-\revi.nt 
c c l u m  f'ai.1ur.e. In o r d e r  t o  evoi.6 t h e  i c s r e a z e d  s t r e g g t h  
a s s o c i a t e d  w i t h  s h c r t  Lcnngthz, a p a t l o  o f  l s n g t h  t o  w ' b  
7.vid.th above 5.5 should be use?. 

-_ 

In l o c a l - i n s t a b t l i t y  t e s t s  ~f Z- and chnnn-e l - sec t fgn  
columns, s:.lFtable speclmen l epg ths  shQu7-d bc de te rmined .  
As t h e  f l a n g e s  an6 viebs o f  such aolznns  rn.2-y be Z m s F d e r e d  
pla tqs  wltn v a r i o i l s  kfn6s o f  6dge s u p ; ? o r t - s ,  the l o c a l  
f l ? s t s b i l i  t y  o f  t h s e  colurms b e c m e s  a p l a t e - b u c k l i n g  
proble:,i. Tnfiien a p l a t e  i s  loi ip ,  t h e  c r i t i c a l  compressive 
s t p e e s  t e n d s  t o  be independerit. o f  1.cngth; whrrseas, i f  
t h e  p l a t e  I s  very  s h a ~ t ,  t h e  s t m s s  ' i .ncreases ap.precia51y. 
( S e e  ffg. 5 of  r e f e r e n c e  1.1 
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N A C A  R B  NO. L4H10 Fig. 1 
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Section 2 
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Fiqure 1. - Column cross sectlong. 
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Figure 2.- Compressive str ess-strain curves. 
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Fgure 5. - Number of half - waves in buckle pattern 
produced by various proportions of 2- and 
channel - section columns of 2 4  S - T  aluminum 
al loy.  




